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The induced variations of the independent Beltrami fields and of the integrating factor read
Maurer-Cartan form for the superdiffeomorphism group
In this section, we determine the MC 1-form associated to the supergroup Diff 0 (SΣ), i.e. the superdiffeomorphisms on a (compact) SRS SΣ which are homotopic to the identity. By virtue of eqs.(4), the infinitesimal superdiffeomorphisms act on the local coordinates (Z,Z, Θ,Θ) according to
These relations can be 'solved' for the ghost fields C z and C θ , respectively :
and c.c. .
The integrating factors are locally given by Λ = ∂Z + Θ ∂Θ , τ = ∂Θ and the induced variations of C z , C θ are those given by eqs. (6) . From the previous considerations, we can deduce the components Ω z , Ω θ (and c.c.) of the Maurer-Cartan 1-form associated to the group Diff 0 (SΣ). To do so, we rely on the fact [9] [4] that there is a canonical morphism between the BRS algebra (with differential s and generators C z , Cz, C θ , Cθ) and the algebra of differential forms on Diff 0 (SΣ) (with differential δ and generators Ω z , Ωz, Ω θ , Ωθ). This morphism is realized by taking eqs. (9) and substituting s by δ and Z, Θ by Z ϕ , Θ ϕ with ϕ ∈ Diff 0 (SΣ) : [4] and where one has by construction
In the expression (12), ϕ t denotes a smooth family of superdiffeomorphisms which interpolates between the identity and ϕ. The 1-form Ω t is obtained from the MC 1-form Ω by replacing δ by d t ≡ dt ∂/∂t and ϕ by ϕ t . The 'H ϕt ' follow from the 'H' by the action of the finite supercoordinate transformation ϕ t [7] .
The integral (12) is rather complicated, even if we consider the superplane, SΣ = SC, and if we restrict the geometry by H θ z = 0 = Hz θ (see next section): in this case, the factorized superdiffeomorphism anomaly is explicitly given by [7] 
In section 3.2, we will work out the expression (12) for this case.
3 Restriction of the geometry (H θ z = 0)
Geometric framework
For H θ z = 0 and
the s-variations of the basic variables reduce to
Moreover, the integrating factor equation, eq.(2), takes the simple form
From the local form of H θ z [7] , i.e. H θ z = (∂Z + Θ∂Θ) −1 (DZ − ΘDΘ), and the condition H θ z = 0, we deduce
where the second equation follows from the first one by application of D. It should be emphasized that Z and Θ still depend on both z, θ andz,θ.
For consistency, we only consider those superdiffeomorphisms
which respect the condition H θ z = 0, i.e. satisfy [7] 
Construction of the WZ action on SC
For H θ z = 0, the MC equations, eqs. (11), reduce to
with
Furthermore, the WZ action, eq. (12), becomes
Here, A is given by eq.(13) and
where the superdiffeomorphism ϕ(z,z, θ,θ) ≡ (z ′ ,z ′ , θ ′ ,θ ′ ) is subject to the condition (17). The evaluation of the functional (19) is fairly lengthy; roughly, it proceeds along the lines of the bosonic theory [4] , though some new arguments have to be invoked due to the anticommuting variables. Before discussing the calculation, we state the final result:
Here and in the following, we have suppressed the suffixes t and ϕ in order to simplify the notation. Note that δ andD cannot simply be exchanged, because the first is an even and the second an odd operator (e.g. δD = Dδ, butDD = −DD); thus, the two contributions in eq. (23) 
According to the Leibniz rule, the first term on the r.h.s. can be rewritten as
In this expression, we replace ∂ 2 Θ / DΘ by the super Schwarzian derivative [10] :
Proceeding in this way, one obtains a formula for −A which involves a lengthy expression; however the latter can be rewritten in a compact way by virtue of the following useful equations: Here, we introduced the notation S ≡ S(Z, Θ ; z, θ) and we repeatly used the Leibniz rule and eqs.(16) to pass to the last line. In conclusion, one finds the
